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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrode and its design approach of a suitable 
chip, in order to control chip **** which starts the electrode and its design approach of a chip for 
surface mounting, especially is easy to happen in the case of reflow soldering of a chip. 
[0002] 

[Description of the Prior Art] Conventionally, in the chip of die length of LOrmn called 1005 
(ICHIZE rose LOGO), and width-of-face 0.5mm magnitude, and the chip of die length of 1.6mm 
called 1608 (ICHIROKU zero bee), and width-of-face 0.8mm magnitude, the specification over the 
electrode structure for soldering of a certain thing did not have the specification over the dimension 
of components. 

[0003] Moreover, the structure where the soldering land configuration by the side of a substrate 
when specifying components lower electrode width of face to a lifting as pile structure at a certain 
constant value in the 3rd microelectronics symposium (MES*89) collected works and 219-222 pages 
is desirable is shown in poor soldering, such as chip 
[0004] 

[Problem(s) to be Solved by the Invention] However, said reference was not what showed the 
optimum value over components lower electrode width of face. Moreover, since the lower electrode 
die length of a chip and the inquiry die length to the components lower part of a substrate land were 
assumed to be equal in case the moment which acts on a chip in this reference is computed, it could 
not make only lower electrode die length into the variable, and the optimal electrode structure was 
not able to be offered to the chip of smaller size which will appear as a result in the fixture. This is 
because it is not recognized that components lower electrode die length is important for control of a 
soldering defect, especially a chip standup. Consequently, when the thing shorter than the die length 
of the criteria which have lower electrode die length in components was contained and the various 
nonconformities of soldering paste in a reflow-soldering process, for example, excess, a helicopter- 
loading-site gap, etc. lapped, tiiere was a problem that chip **** became easy to happen. 
[0005] The object of this invention is to offer the electrode and its design approach of a chip which 
does not start chip ****, when various nonconformities lap on the occasion of reflow soldering of a 
chip. 
[0006] 

[Means for Solving the Problem] Said object is attained by having set it as the dimension which can 
control chip **** by the angular moment which acts lower electrode die length on a chip to the die 
length and the height of a chip at the time of soldering. 

[0007] Moreover, as for said object, the die length of a chip is attained in the chip of the magnitude 
0.8mm and whose height are 0.3mm by having set lower electrode die length as 0.17mm or more. 
[0008] Furthermore, as for said object, the die length of a chip is attained in the chip of the 
magnitude 0.6mm and whose hei^t are 0.2-0.3mm by having set lower electrode die length as 
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0.13mm or more. 

[0009] Said object is attained further again by having asked for the angular moment which acts on a 

chip at the time of soldering, having not based this value on a chip standup include angle, but 

having set up lower electrode die length so that it might always just become. 

[0010] And said object is attained by asking for the angular moment which acts on a chip at the 

time of soldering considering the lower electrode die length of a chip, and the land inquiry die 

length which is chip bottom land die length as an independent variable. 

[001 1] The moment in connection with chip **** generating is called for as follows. 

[0012] First, at the time of solder melting, tiie condition of having started at the include angle with a 

chip is considered, and the sectional view is shown in drawing 1 . In this drawing 1 , the moments 

Tl and T2 and T3 which act on a chip 1 are considered. The moment according [ Tl ] to gravity, the 

moment based on the surface tension of the solder 4 on which T2 acts between the lower electrode 

21 and the chip inside part 31 of the substrate land 3, and T3 express the moment based on the 

sxirface tension of the solder 4 which acts between the tip side side electrode 22 and the chip lateral 

part 32 of the substrate land 3, Tl and T2 act in the chip **** control direction, and T3 acts in the 

chip **** acceleration direction. 

[0013] The moments other than this are disregarded, and about the total moment T which is the 

angular moment which acts on this chip 1, if the chip **** control direction is expressed as 

forward, it will become like the following several 1 - a-four nimiber. 

:0014] 

Equation 1] 
Sti] 

T = T 1 +T 2 + T 3 

:ooi5] 

"Equation 2] 
1821 

Tl=MXGXdXcos (a+P) 
[0016] 

[Equation 3] 

T2 = yXWbXcos{ei) 

:0017] 
Equation 4] 

T3=-yXHX8in(a + 5) 

[0018] Here, the variable of the undefined is called for by the following several 5 - the-eight 
number. 
[0019] 
Equation 5] 



5 = tan"^ { (So-HXsino) / (HXcosa) ) 

0020] 

la 
1 

= taii~* { (WbXsina) / (Si -W b X o o s a) ) 



Equation 6] 
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[0021] 
[Equation 7] 

ei = (9 0-e) - a 

[0022] 
[Equation 8] 



d =/ (L XL + HXH) /2 

[0023] However, G: Gravitational acceleration (980 cm/s/s) 
gamma: Surface tension of melting solder (0.442 N/m) 
M: Chip weight per width of face of 1mm (g) 
L: Chip die length (nmi) 
H: Chip height (mm) 

Wb: The lower electrode die length of a chip (mm) 
Si: Chip bottom land die length (land inquiry die length) (mm) 
So: Chip outside land die length (land ejection die length) (mm) 
alpha, beta, theta, thetal : It is shown in drawing 1 . 

[0024] Change of the total moment T which is the angular moment which acts on a chip 1 at the 
time of reflow soldering when giving the chip weight M, lower electrode die-length Wb, land 
inquiry die-length Si, and the land ejection die length So per chip die-length L, chip height H, and 
unit width of face and the chip standup include angle alpha changes from these formulas can be 
known. That is, the electrode with which chip **** cannot happen easily can be obtained by setting 
up the lower electrode die length Wb to the given chip configuration, weight, and land die length, so 
that it may be set to T> 0 in all include-angle regions (0 degree < alpha< 90 degrees). 
[0025] However, in the model of drawing 1 , since the thickness of the solder which should be in a 
land and chip inter-electrode is disregarded, near alpha= 0 degree, T2 will hardly act but will be set 
to T< 0. In order to avoid this, it was also possible to have used the model taken into consideration 
to the thickness of solder, but as near alpha= 0 degree was made into the outside for consideration 
for convenience here and it was set to T> 0 in [ include-angle ] 10 degrees < alpha< 90 degrees, the 

optimal lower electrode die length Wb was found. ^ — - — . 

[0026] 

[Function] As mentioned above, when a part shape, weight, a substrate land configuration, etc. are 
given according to this invention, in order to stop chip ****, the lower electrode die length Wb of 
the optimal chip 1 can be foxmd. Thus, based on the found optimal lower electrode die length Wb, it 
becomes possible from the phase at the time of components manufacture to make electrode die 
length the optimal. Moreover, what is necessary is just to use it on a manufacture process, except 
for the thing of an electrode shorter than the optimal lower electrode die length Wb, when 
dispersion arises to the lower electrode die length Wb of a chip 1 . 

[0027] Thereby, poor soldering at the time of component mounting becomes possible [ offering few 

quality chips ]. 

[0028] 

[Example] Hereafter, the still more concrete example of this invention is explained. 

[0029] (Example 1) Based on the formulas from several 1 to several 8, it asked for the angular 

moment which acts on a chip at the time of solder melting, and the include-angle range where the 

value becomes negative was shown in a table 4 from a table 1 about the case of 1608, 1005, 0804, 

and 0603 chips, respectively. 

[0030] 
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[0031] 
[A table 2] 

2. 1 
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[0032] 
[A table 3] 

f-y:/3ir*,^-jti/ h«5^tc4<&^SIfiH (0804^-v:f> 
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[0033] 
[A table 4] 
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[0034] The dimension of each chip was surveyed about 1608 and 1005, considered the imagination 
configuration about 0804 and 0603 chips, combined it with the die length of the substrate land 
corresponding to them, and was shown in a table 5. 
[0035] 
[A table 5] 
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Si 
(nra) 
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lOOS 
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0.4 


0.25 


0804 


0.8 


0.4 


0.3 
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0.3 


0.2 
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[0036] From a table 1, in a table 4, land inquiry die-length Si to the lower electrode die length Wb 
and the chip lower part of a chip was treated as a variable, and the include-angle range where the 
angular moment which acts on a chip in those combination becomes negative was shown. The 
electrode with which chip **** cannot happen easily was able to be designed by choosing the 
combination of Wb and Si only used as the case where the include angle to which the angular 
moment which acts on a chip becomes negative from this result is 0 degree. When the value shown 
in a table 5 as Si was adopted and optimal Wb corresponding to it was calculated, in 1608 chips, it 
became Wb>==0.13mm with Wb>=0.16mm and 0603 chips with Wb>=0.2nim and 0804 chips at 
Wb>=0.3mm and 1005 chips. By designing and manufacturing the chip which has these electrode 
dimensions, the chip with which chip **** cannot happen easily at the time of soldering was able to 
be supplied. 

[0037] (Example 2) The simulation of chip **** as shown below was conducted using the 1005 
chips which have the lower electrode die length Wb from 0.1mm to 0.26mm. That is, soldering 
paste was supplied only to one side of the land for 1005 chips (0.45mmx0.5mm) by the thickness of 
150 micrometers, this chip was carried on it, and a reflow was performed. When soldering paste is 
supphed only to a single-sided land for setting up the situation which chip **** tends to generate 
and soldering paste is supplied to both lands in the actual process, chip *♦** may occur according 
to the condition (a printing-position gap of soldering paste, a chip element-placement location gap, 
temperature dispersion at the time of a reflow, etc.) of other terms and conditions. The relation 
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between the incidence rate of chip **** at this time and the lower electrode die length Wb was 
shown in drawing 3 . When the lower electrode die length Wb becomes shorter than 0.2mm in 1005 
chips so that clearly from this drawing 3 , it tums out that it becomes easy to generate chip **♦*. 
This is well in agreement with the optimal lower electrode die length Wb found in the above- 
mentioned example 1, and is imderstood that how to find the optimal lower electrode die length Wb 
by this invention is appropriate. 
[0038] 

[Effect of the Invention] Since it has been set as the dimension which can control chip **** by the 
angular moment which acts lower electrode die length on a chip to the die length and the height of a 
chip at the time of soldering according to the electrode of this invention chip explained above, there 
is effectiveness which can control the incidence rate of chip **** which occurs by dispersion at the 
time of soldering paste printing, the location gap at the time of an element placement, temperature 
dispersion at the time of a reflow, etc. to very low level. 

[0039] Moreover, according to the electrode of this invention chip, it sets to the chip of the 
magnitude whose height the die length of a chip is 0.8mm and is 0.3mm. Since lower electrode die 
length is set as 0.17mm or more and lower electrode die length is set as 0.13mm or more in the chip 
of the magnitude whose height the die length of a chip is 0.6mm and is 0.2-0.3mm further Even 
when various nonconformities lap on the occasion of reflow soldering, respectively, it is effective in 
the ability to offer the chip with which chip **** cannot happen easily. 
[0040] Furthermore, there is effectiveness which can be set as the lower electrode die length to 
which chip **** cannot happen easily even when the nonconformity of the versatility in the case of 
reflow soldering laps, since he is trying to set up lower electrode die length so that it may ask for 
the angular moment which acts on a chip at the time of soldering according to this invention design 
approach, and this value may not be based on a chip standup include angle but it may always just 
become at accuracy. 

[0041] And since he is trying to ask for the angular moment which acts on a chip at the time of 
soldering considering the lower electrode die length of a chip, and the land inquiry die length which 
is chip bottom land die length as an independent variable according to this invention design 
approach, even when various nonconformities lap on the occasion of reflow soldering, there is 
effectiveness which can be set as the lower electrode die length to which chip **** cannot happen 
easily much more exactly. 

[Translation done.] 
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